A 4 yr old spayed female mixed-breed dog presented with a 2 yr history of recurring increases in liver enzymes. Two congenital portosystemic shunts (PSSs) were identified using computed tomography (CT) angiography, which included a portoazygous and portorenal extrahepatic shunt. Double right renal veins were also identified. The shunts were successfully identified and attenuated with cellophane banding. Multiple congenital PSS is a rare phenomenon, but should be considered during exploratory laparotomy for PSS and in dogs with poor response to surgical attenuation of a single PSS. CT proved to be a crucial part of accurate diagnosis and surgical planning for this dog with multiple congenital PSS. (J Am Anim Hosp Assoc 2013; 49:281-285.
Introduction
Portosystemic shunts (PSSs) are abnormal communications between the portal vasculature and the systemic venous circulation. 1 The communication allows blood from the gastrointestinal tract to bypass the liver, which often results in clinical signs related to hepatic insufficiency. A PSS can be characterized either as acquired or congenital. Developmentally, congenital shunts arise from aberrant connections between the vitelline and cardinal venous systems. 1 They can also be anatomically classified as being either intrahepatic or extrahepatic. Congenital shunts are usually single vessels, whereas acquired shunts are typically multiple vessels that develop in response to chronic portal hypertension.
The presence of acquired portosystemic collateral circulation secondary to a single congenital PSS has also been reported, but appears to be a rare and controversial phenomenon. 2 The purpose of this case report was to describe the diagnostic imaging, anatomic characterization, and successful surgical attenuation of two separate congenital extrahepatic PSS in a dog.
Case Report
A 4 yr old spayed female mixed-breed dog weighing 17.5 kg presented for evaluation of recurring increased liver enzymes.
Initial laboratory abnormalities included an increase in alanine aminotransferase (ALT; 279 mkat/L; reference range, 9-86 mkat/L), which was first reported approximately 2.5 yr prior to presentation. The elevation was detected after a serum biochemical analysis, complete blood count (CBC), and urinalysis were performed to rule out causes of inappropriate urination and pollakuria. 
Discussion
Multiple congenital extrahepatic PSSs are rare, as they are usually singular vascular anomalies. [1] [2] [3] To the authors' knowledge, multiple congenital PSS has only been previously reported in eight cases. [2] [3] [4] [5] One dog was identified as having two distinct anomalous vessels on transsplenic portal scintigraphy, which was confirmed during exploratory laparotomy. 3 In that dog, one vessel originated from the splenic vein, bifurcated, and terminated with one branch to the caudal vena cava and one branch through the diaphragmatic crus, presumably to the azygous vein. The second shunt was a portocaval shunt. 3 A similar pattern of multiple congenital PSS was reported in a miniature schnauzer with both portocaval and portoazygous shunts. The shunts arose from a common trunk of the portal vein and could be traced to the vena cava and azygous vein, respectively. 4 An unusual description of multiple congenital extrahepatic PSS was seen in a young golden retriever with one aberrant vessel arising from the portal vein and a second arising from the splenic vein. Those two anomalous vessels anastomosed along the midline at the level of the twelfth thoracic vertebra, coursing cranially before terminating in the posthepatic caudal vena cava. 2 Another study reported a relatively high incidence of multiple congenital shunting, where 5 of 46 dogs with congenital shunts had double extrahepatic PSS. Ao, aorta.
Multiple Congenital PSS in a Dog
Currently, abdominal ultrasound and nuclear scintigraphy are the most commonly used imaging modalities for dogs suspected to have PSS. There are considerable differences in the reported accuracy for use of ultrasound to detect PSS, with sensitivity and specificity values reported as low as 47% and 67%, respectively. 12, 13 Transsplenic scintigraphy has shown more promise in identifying either multiple congenital or acquired PSS, but the anatomic detail provided by those studies is limited. 3 CT angiography, which is considered the "gold standard" for assessing intra-abdominal vasculature in human medicine, is becoming a more popular modality for evaluation of the hepatic and portal vasculature in animals. 14 Assessing vascular occlusion following surgery has been attempted using nuclear scintigraphy with limited success. 15 Based on this case, it appears that CT may be one noninvasive imaging modality option that allows accurate assessment of postoperative shunting attenuation, as the authors were able to quantify the degree of shunt narrowing in the portoazygous shunt postoperatively. Although cellophane was used instead of an ameroid ring on the portorenal shunt to decrease metal artifact, some artifact remained due to hemoclips used to secure the cellophane. If an alternate method of securing the cellophane was used, there may have been a better assessment of shunt attenuation postoperatively. Gradual vascular occlusion could have also been achieved without resulting in metal artifact on CT angiography by using partial attenuation with either silk suture or hydraulic occluders. 16 However, complete occlusion using silk is unpredictable and hydraulic occluders
were not available at the time of surgery. 16 Despite the lack further follow-up imaging, complete attenuation of the shunts was likely in this case as bile acids returned to within normal Omnipaque; GE Healthcare Co. Ltd., Shanghai, China
